VEHICLE VENTILATION AND DEODORI ZATION SYSTEM 

CROSS REFERENCE TO RELATED APPLICATION 
This application is based on Japanese Patent Application 
5 No. 2003-109282 filed on April 14, 2003, the disclosure of 

which is incorporated herein by reference. 

FIELD OF THE INVENTION 
The present invention relates to a vehicle ventilation 
10 and deodorization system which effectively removes an 

uncomfortable odor of a passenger compartment generated in 
parking, at a time immediately before a passenger gets in the 
passenger compartment . 

15 BACKGROUND OF THE INVENTION 

In a conventional vehicle, the odor due to breeding of 
various kinds of minor germs or the odor due to an interior 
decoration is filled in a sealed passenger compartment in 
parking, and an uncomfortable feeling may be given to a 

20 passenger (driver) when the passenger gets in the passenger 

compartment. To overcome this problem, a blower of a vehicle 
air conditioner may be driven and operated in vehicle parking. 
However, in this case, the blower cannot be operated for a 
long time due to a limited battery capacity while a vehicle 

25 engine is stopped. Further, when the blower is operated with a 

low rotation speed in order to protection of the battery, the 
odor cannot be sufficiently removed. 
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In a vehicle perfume-generating device described in JP-A- 
6-227248, an aromatic substance or a deodorant is not supplied 
to a passenger compartment when a passenger does not get in 
the passenger compartment, and the aromatic substance or the 
5 deodorant is supplied into the passenger compartment together 

with air from an air conditioner at a time where the passenger 
gets in the passenger compartment. However, in this case, the 
aromatic substance or the deodorant cannot be supplied to an 
all area of the passenger compartment when the passenger 
10 quickly gets in the passenger compartment. 



SUMMARY OF THE INVENTION 
In view of the above-described problems, it is an object 
of the present invention to provide a vehicle ventilation and 
15 deodorization system which effectively ventilates or/and 

deodorizes a passenger compartment at a time immediately 
before a passenger gets in the passenger compartment while a 
battery consumption amount in a parking can be effectively 
reduced. 

20 According to an aspect of the present invention, a 

vehicle ventilation and deodorization system includes a 
receiving unit disposed to receive a remote operation signal 
from a portable terminal, a door lock switching unit for 
performing a locking and an unlocking of a vehicle door, an 

25 air conditioner which introduces outside air of a passenger 

compartment of the vehicle and blows the introduced outside 
air into the passenger compartment in a ventilation operation, 
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and a control device for controlling operation of the door 
lock switching unit and the air conditioner. In this system, 
when a door unlocking request signal is received as the remote 
operation signal by the receiving unit, the door lock 
5 switching unit is controlled by the control device to perform 

the unlocking of the vehicle door, and the air conditioner is 
controlled by the control device to perform the ventilation 
operation. Therefore, from a time where the door lock is 
released by the remote operation of the portable terminal of a 

10 keyless entry or a smart key, the ventilation operation is 

performed. That is, immediately before a passenger gets in the 
passenger compartment, the ventilation operation is performed, 
so that the outside air introduction mode is set and the 
passenger compartment is ventilated. Thus, the odor in the 

15 passenger compartment can sweep away at a time immediately 

before the passenger gets in the passenger compartment while a 
battery consumption amount in the parking can be reduced. As a 
result, uncomfortable feeling is not given to the passenger 
getting in the passenger compartment while the battery 

2 0 consumption amount can be reduced. 

According to another aspect of the present invention, a 
ventilation and deodorization system includes a receiving unit 
disposed to receive a remote operation signal from a portable 
terminal, a door lock switching unit for performing a locking 

25 and an unlocking of a vehicle door, an air cleaning device 

which introduces inside air of a passenger compartment of the 
vehicle and blows the introduced inside air into the passenger 
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compartment after cleaning in an air cleaning operation, and a 
control device for controlling operation of the door lock 
switching unit and the air cleaning device. In this system, 
when a door unlocking request signal is received as the remote 
operation signal by the receiving unit, the door lock 
switching unit is controlled by the control device to perform 
the unlocking of the vehicle door, and the air cleaning device 
is controlled by the control device to perform the air 
cleaning operation. Thus, the odor in the passenger 

compartment can be cleaned and removed before the passenger 
gets in the passenger compartment while the battery 
consumption amount can be effectively reduced. Hear, the air 
cleaning device can be provided in the air conditioner or can 
be provided separately from the air conditioner. 

Preferably, the control device has a door opening/closing 
detection unit for detecting a door opening of the vehicle. In 
this case, when the door opening/closing detection unit 
detects the door opening of the vehicle in the ventilation 
operation or the air cleaning operation, the control unit 
releases the ventilation operation or the air cleaning 
operation. Therefore, when the passenger gets in the passenger 
compartment, the ventilation operation or the air cleaning 
operation can be stopped, and it can prevent the passenger 
from mistakenly determining that the air conditioner has a 
trouble. Alternatively, the control device releases the 
ventilation operation or the air cleaning operation when a 
predetermined time passes after the ventilation operation or 



the air cleaning operation is performed, or when the door lock 
switching unit performs the locking of the vehicle door in the 
ventilation operation or the air cleaning operation. In this 
case, the battery consumption amount can be effectively 
5 reduced. 

BRIEF DESCRIPTION OF THE DRAWINGS 
Other objects , features and advantages of the present 
invention will become more apparent from the following 
10 detailed description made with reference to the accompanying 

drawings , in which: 

FIG. 1A is a top view of a vehicle showing a schematic 
structure of a vehicle ventilation and deodorization system, 
and FIG. IB is a schematic diagram showing a control device 
15 including an air-conditioning control unit and a vehicle 

control unit, according to embodiments of the present 
invention; 

FIG. 2 is a schematic sectional view showing an air 
conditioner for the vehicle, according to a first embodiment 
20 of the present invention; 

FIG. 3 is a schematic vertical sectional view showing the 
air conditioner in a ventilation operation, according to the 
first embodiment; 

FIG. 4 is a flow diagram showing a control process of the 
25 control device according to the first embodiment; 

FIG. 5 is a perspective view showing an air cleaner 
according to a second embodiment of the present invention; and 
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FIG. 6 is a flow diagram showing a control process of a 
control device according to second and third embodiments. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
(First Embodiment) 

FIG. 1A shows a vehicle in which a ventilation and 
deodorization system according to the present invention is 
provided. As shown in FIG. 1A, a transmitting -receiving device 
4 6 is a receiving means (receiving unit) for receiving a 
remote operation signal from a portable terminal of a keyless 
entry or a smart key. A door lock motor 47 (door lock 
switching unit) and a door opening/closing detection unit 48 
are disposed in each door of the vehicle. The door lock motor 
4 7 performs an unlocking and a locking of a door lock of each 
door by receiving a remote operation signal. Further, the door 
opening/closing detection unit 4 8 is disposed to detect a door 
opening and closing state of the vehicle. 

An on/off switch, which is operated in accordance with an 
opening or closing of the door, is generally attached to the 
vehicle in order to turn on a door-open warning lamp when the 
vehicle door is not fully closed. In this case, the on/off 
switch can be used as the door opening/closing detection unit 
48. The transmitting-receiving device 46, the door lock motor 
47, and the door opening/closing detection unit 48 are 
automatically controlled by a vehicle control unit 4 5 for 
controlling operation of each component of the vehicle. 

An air conditioner 10 is mounted on the vehicle to 



perform air conditioning operation in a passenger compartment. 
The air conditioner 10 includes a blower unit 4 for 
introducing inside air (i.e., air inside the passenger 
compartment) or/and outside air (i.e., air outside the 
5 passenger compartment) and for blowing the introduced air into 

the passenger compartment. The air conditioner 10 is 
automatically controlled by an air-conditioning control unit 
44. The air-conditioning control unit 44 and the vehicle 
control unit 45 are operatively linked with each other, and 

10 signals communicate with each other between the air- 

conditioning control unit 44 and the vehicle control unit 45. 

Next, the air conditioner 10 will be now described in 
detail with reference to FIGS. 2 and 3. A ventilation system 
of the air conditioner 10 is constructed with the blower unit 

15 4 and an air conditioning unit 10a. The air conditioning unit 

10a is disposed at a lower side of a dashboard in the 
passenger compartment at an approximate center portion in a 
vehicle right-left direction (lateral direction). In contrast, 
the blower unit 4 is disposed at a lower side of the dashboard 

20 in the passenger compartment to be offset from the center 

portion to a front-passenger's seat side in the vehicle right- 
left direction. 

The blower unit 4 is provided with an inside air suction 
port 5 for introducing inside air of the passenger compartment, 

25 and an outside air suction port 6 for introducing outside air 

of the vehicle. The inside air suction port 5 and the outside 
air suction port 6 are selectively opened and closed by an 
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inside/outside air switching door 7. The inside/outside air 
switching door 7 is driven by a driving member such as a 
servomotor 8 to open and close the inside air suction port 5 
and the outside air suction port 6, For example, when an 
5 inside air circulation mode is set, the inside air suction 

port 5 is fully opened, and the outside air suction port 6 is 
fully closed. Further, when an outside air introduction mode 
is set, the inside air suction port 5 is fully closed, and the 
outside air suction port 6 is fully opened. A blower 9 is 
10 disposed downstream of the inside/outside air switching door 7 

to blow the air introduced from the suction ports 5, 6 toward 
air outlet ports 35, 36, 37, 38 of the air conditioning unit 
10a. 

The air conditioning unit 10a is an integrated type in 
15 which an evaporator (cooling heat exchanger) 12 and a heater 

core (heating heat exchanger) 13 are integrated disposed in a 
single air-conditioning case 11. The air conditioning case 11 
is made of a resin material having a suitable elasticity and a 
strong strength, such as polypropylene. The air conditioning 
20 case 11 is constructed of plural division casing parts each of 

which is formed by resin molding. After the evaporator 12, the 
heater core 13 and air-conditioning components such as doors 
are arranged in the plural division casing parts, the plural 
division casing parts are integrally connected by using a 
25 fastening member such as a metal spring clip and a screw. 

The air conditioning unit 10a is mounted in the vehicle 
as shown in FIG. 2, in the vehicle front-rear direction and a 
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vehicle up-down direction. An air inlet port 14 is provided in 
the air conditioning case 11 at a most vehicle front side, and 
air blown by a centrifugal fan of the blower unit 4 is 
introduced into the air inlet port 14. The evaporator 12 is 
vertically disposed in the air conditioning case 11 directly 
after the rear side of the air inlet port 14. The evaporator 
12 is thin in the vehicle front-rear direction, and is 
disposed in the air conditioning case 11 to cross the air 
passage of the air conditioning case 11 in the vehicle up-down 
direction and in the vehicle right-left direction. Therefore, 
air from the air inlet port 14 flows into the front surface of 
the evaporator 12, extending in the vehicle up-down direction. 

The evaporator 12 is a part of a refrigerant cycle R. The 
refrigerant cycle R also includes a compressor 1 for 
compressing refrigerant, a condenser 2 for cooling and 
condensing refrigerant discharged from the compressor 1, an 
expansion valve 3 for decompressing refrigerant. The 
compressor 1, the condenser 2, the expansion valve 3 and the 
evaporator 12 are coupled by using refrigerant pipes so as to 
construct the refrigerant cycle R. The compressor 1 is 
connected to a vehicle engine (not shown) through an 
electromagnetic clutch la. By intermittently controlling on- 
off operation of the electromagnetic clutch la, a discharge 
capacity of the compressor 1 can be controlled. Latent heat of 
low-pressure refrigerant in the refrigerant cycle R is 
absorbed from the blown air in the evaporator 12, so that the 
evaporator 12 cools the blown air. 



The heater core 13 is disposed downstream (at a vehicle 
rear side) of the evaporator 12 while being separated from the 
evaporator 12 by a predetermined dimension. The heater core 13 
is disposed in the air conditioning case 11 to be tilted to a 
5 vehicle rear side with respect to the up-down direction 

(vertical direction). In this embodiment, width dimensions of 
the evaporator 12 and the heater core 13 in the vehicle right- 
left direction are set approximately equal to an inner width 
dimension of the air conditioning case 11 in the vehicle 

10 right-left direction. 

High-temperature hot water (engine cooling water) flows 
from the vehicle engine (not shown) into the heater core 13, 
and the heater core 13 heats cool air after passing through 
the evaporator 12 by using the hot water as a heat source. The 

15 heater core 13 includes a heat-exchanging core portion 

constructed with flat tubes in which hot water flows and 
corrugate fins connected to the flat tubes. A front cool-air 
bypass passage 15, through which air (cool air) after passing 
through the evaporator 12 bypasses the heater core 13, is 

2 0 provided at an upper side within the air conditioning case 11. 

A front air mixing door 16 for adjusting an air 
temperature to be blown to a front seat side of the passenger 
compartment is disposed between the evaporator 12 and the 
heater core 13. In the first embodiment, the front air mixing 

2 5 door 16 is constructed of a plate door rotatable around a 

rotational shaft in the vehicle up-down direction. The front 
air mixing door 16 adjusts a ratio between an air amount 
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passing through the heater core 13 and an air amount passing 
through the front cool-air bypass passage 15 while bypassing 
the heater core 13, so as to adjust the temperature of air 
blown toward the front seat side in the passenger compartment. 
5 The rotation shaft of the front air mixing door 16 is 

rotatably disposed in the air conditioning case 11, and one 
end portion of the rotation shaft of the front air mixing door 
16 protrudes outside the air conditioning case 11 to be 
coupled to an actuator mechanism 17 through a link mechanism. 

10 Therefore, a rotation position of the front air mixing door 16 

is adjusted by the actuator mechanism 17 through the link 
mechanism. For example, the actuator mechanism 17 is an 
actuator including a servomotor. 

A wall portion 18 extending in the vehicle up-down 

15 direction is provided in the air conditioning case 11 at a 

position downstream from the core portion 13 to be separated 
from the core portion 13 by a predetermined distance. By using 
the wall portion 18, a warm air passage 19, in which warm air 
from the heater core 13 flows, is formed in the air 

20 conditioning case 11. An upper side of the warm air passage 19 

is used as a front warm air passage through which warm air is 
supplied to the front seat side of the passenger compartment, 
and a lower side of the warm air passage 19 is used as a rear 
warm air passage 3 0 through which warm air is supplied to a 

25 rear seat side in the passenger compartment. 

A downstream side of the front warm air passage and a 
downstream side of the front cool-air bypass passage 15 are 
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joined in a front air mixing portion 20, so that cool air and 
warm air are mixed in the front air mixing portion 22, above 
the heater core 13. An upper surface portion of the air 
conditioning case 11 has a defroster opening portion 21 above 
5 the front air mixing portion 20 , and a defroster duct 3 9 is 

connected to the upper surface portion at the defroster 
opening portion 21. The defroster duct 39 has a defroster 
outlet 35 at its downstream top end, and conditioned air from 
the front air mixing portion 20 is blown from the defroster 

10 outlet 35 to an inner surface of a front windshield. 

The defroster opening portion 21 is opened and closed by 
a rotatable plate defroster door 22. The defroster door 22 is 
rotated by a rotation shaft 23 that is disposed horizontally 
at a position near the upper surface portion of the air 

15 conditioning case 11. The defroster door 22 is provided to 

open and close the defroster opening portion 21 and a 
communication port 24. Through the communication port 24, 
conditioned air can be introduced from the front air mixing 
portion 20 toward a front face opening portion 25 and a front 

20 foot opening portion 26 . 

The upper surface portion of the air conditioning case 11 
has the front face opening portion 25 at a vehicle rear side 
(at a passenger side) with respect to the defroster opening 
portion 21. A front face duct 40 is connected to the upper 

25 surface portion at the front face opening portion 25, and has 

a front face outlet 36 at its downstream top end. The front 
face outlet 3 6 is arranged at an upper side of the dashboard 
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(instrument panel), so that conditioned air is blown from the 
front face outlet 3 6 to the upper half body of a passenger 
sitting on the front seat. 

Further, the air conditioning case 11 has the front foot 
5 opening portion 26 below the front face opening portion 25 , 

and a foot duct 41 is connected to the air conditioning case 
11 at the front foot opening portion 26. The foot duct 41 has 
a front foot outlet 37 at its downstream lower end, so that 
conditioned air is blown from the front foot outlet 3 7 to each 
10 foot area of the right and left front seats in the passenger 

compartment . 

A plate face/foot door 2 7 is disposed to be rotatable 
between the front face opening portion 25 and the front foot 
opening portion 26 so as to open and close the front face 

15 opening portion 25 and an inlet portion 26a of the front foot 

opening portion 26. Here, the defroster door 22 and the front 
face/ foot door 2 7 construct a front air-outlet mode switching 
member. The rotation shafts 23, 2 8 of the doors 22, 27 are 
connected to an actuator mechanism 43 through a link mechanism, 

20 so that the doors 22, 27 are operatively linked with each 

other. 

A rear cool-air bypass passage 29, through which cool air 
from the air outlet of the evaporator 12 flows toward a rear 
seat side while bypassing the heater core 13, is provided at a 
25 lower side of the heater core 13 in the air conditioning case 

11. A rear air mixing door 31 is a plate door disposed 
rotatably around a rotation shaft at a join portion between 
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the rear warm air passage 30 and the rear cool-air bypass 
passage 29. The rear air mixing door 31 adjusts a flow ratio 
between a warm air amount from the rear warm air passage 3 0 
and a cool air amount from the rear cool-air bypass passage 29, 
5 so as to adjust the temperature of air blown toward the rear 

seat side in the passenger compartment. 

Warm air from the rear warm air passage 3 0 and cool air 
from the rear cool-air bypass passage 29 are mixed in a rear 
air mixing portion 33 , so that conditioned air having a 

10 desired temperature can be obtained for the rear seat side. A 

rotation shaft of the rear air mixing door 31 is disposed 
horizontally to extend in the vehicle right-left direction. 
One end of the rotation shaft of the rear air mixing door 31 
protrudes to an outside of the air conditioning case 11 , and 

15 is connected to an independent actuator mechanism 32 through a 

link mechanism. For example, the actuator mechanism 32 is an 
actuator using a servomotor. A rotation position of the rear 
air mixing door 35 can be independently adjusted by the 
actuator mechanism 32. 

20 Conditioned air mixed in the rear air mixing portion 33 

to have a desired temperature flows into a rear opening 
portion 34 , and is blown toward the head portion or the foot 
portion of a passenger on the rear seat from a rear face / 
foot air outlet 38 through a rear air duct 42. 

25 The air-conditioning control unit 44 is constructed with 

a microcomputer. When a vehicle key switch is turned on, 
electrical power is supplied from a vehicle battery to the 
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air-conditioning control unit 44 so that the air-conditioning 
control unit 44 starts its control operation. At this time, 
sensor signals from sensors and operation signals from front 
and rear operation panels are input into the air-conditioning 
control unit 44. For example, the sensors include an inside 
air temperature sensor for detecting an inside air temperature, 
an outside air temperature sensor for detecting an outside air 
temperature, a solar radiation sensor for detecting a solar 
radiation amount entering into the passenger compartment, a 
post-evaporator air temperature sensor for detecting an air 
temperature immediately after passing through the evaporator 
12, and a water temperature sensor for detecting a water 
temperature entering into the heater core 1 3 . The front air- 
conditioning operation panel is provided in an instrument 
panel portion at a vehicle front side in the passenger 
compartment, and the rear air-conditioning operation panel is 
provided at a vehicle rear seat side in the passenger 
compartment. Then, as shown in FIG. IB, the compressor 1, the 
components of the blower unit 10 and the components of the air 
conditioning unit 10a are controlled by the air-conditioning 
control unit 44 in accordance with a predetermined control 
program. 

In the vehicle air conditioner 10, the operation 
positions (rotation positions) of the front air mixing door 16 
and the rear air mixing door 31 are respectively independently 
controlled, so that the temperature of air to be blown toward 
the front seat side of the passenger compartment and the 
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temperature of air to be blown toward the rear seat side of 
the passenger compartment can be independently controlled. 
Further f by selecting the operation positions of the defroster 
door 22 and the face/foot door 27, an air outlet mode such as 
a face air outlet mode, a bi-level air outlet mode, a foot air 
outlet mode, a foot /defroster air outlet mode and a defroster 
air outlet mode can be set. 

In the first embodiment of the present invention, a 
ventilation operation can be set as an operation mode of the 
air conditioner 10. FIG. 3 shows the air conditioning unit 10a 
in the ventilation operation. When the ventilation operation 
is set in the air conditioner, the inside/outside air 
switching door 7 is operated to the position of the outside 
air introduction mode where the inside air suction port 5 is 
closed and the outside air suction port 6 is fully opened. 
Further, each of the front air mixing door 16 and the rear air 
mixing door 31 are operation at a middle position between the 
warm air passage and the cool air passage. In addition, the 
defroster door 22 and the face/foot door 27 are operated so 
that all the opening portions 21, 25, 26 are opened, and the 
blower unit 4 is operated to have an approximate maximum air- 
blowing amount. That is, in the ventilation operation, the 
defroster door 22 and the face/foot door 27 are operated at 
positions between the bi-level air outlet mode or the 
foot /defroster air outlet mode and the foot air outlet mode, 
so that all the opening portions 21, 25, 26 are opened and air 
is blown from all the air outlets 35, 36, 37 and 38. 
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Next, operation of a vehicle ventilation and 
deodorization system according to the first embodiment of the 
present invention will be now described. The vehicle control 
unit 45 is provided to receive a remote operation signal 
5 through the transmitting-receiving device 46. When a door 

unlocking request signal is received as the remote operation 
signal to the vehicle control unit 45 through the 
transmitting-receiving device 46, the vehicle control unit 45 
drives the door lock motor 4 7 to unlock the door lock, and a 

10 signal in which the door lock of the vehicle is unlocked is 

output from the vehicle control unit 4 5 to the air- 
conditioning control unit 44. 

Then, the air-conditioning control unit 44 controls air- 
conditioning operation of the air conditioner 10 based on the 

15 control process in FIG. 4. Specifically, as shown in FIG. 4, 

at step SI, the air-conditioning control unit 44 determines 
whether or not an unlocking signal in which the door lock of 
the vehicle is unlocked is input. When the unlocking signal is 
input to the air-conditioning control unit 44, the ventilation 

20 operation of the air conditioner 10 is performed at step S2. 

When the ventilation operation is set at step S2, only outside 
air of the passenger compartment is introduced, and the 
introduced outside air is blown into the passenger compartment 
by an approximate maximum blowing amount in the air 

25 conditioner 10. 

The vehicle control unit 45 outputs a vehicle door open 
signal to the air-conditioning control unit 44, when the door 
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opening/closing detection unit 48 determines that the vehicle 
door is opened. When the vehicle door open signal that the 
vehicle is opened is input to the air-conditioning control 
unit 44 from the vehicle control unit 45 at step S3, that is, 
when the vehicle door is opened, the ventilation operation is 
released and stopped at step S5. When the vehicle door open 
signal is not input to the air-conditioning control unit 44 
from the vehicle control unit 45, the air-conditioning control 
unit 44 determines whether or not a predetermined time Tl 
(e.g., 30 seconds) passes after the ventilation operation is 
performed at step S4. When the predetermined time Tl passes 
after performing the ventilation operation, the ventilation 
operation is released and is stopped at step S5. Alternatively, 
it is determined whether or not the vehicle door is locked in 
the ventilation operation by driving the door lock motor 4 7 at 
step S4 . When the door locking is determined in the 
ventilation operation at step S4 by the vehicle control unit 
45 and the door locking signal is input to the air- 
conditioning control unit 44 at step S4, the ventilation 
operation is released and stopped at step S5. 

According to the first embodiment of the present 
invention, the vehicle ventilation and deodorization system 
includes the transmitting-receiving device 46 for receiving a 
remote operation signal from the keyless entry, the smart key 
or the portable terminal, the door lock motor 4 7 for 
performing the locking and the unlocking of the vehicle door, 
the air conditioner 10 for introducing outside air and for 



blowing the introduced air into the passenger compartment in 
the ventilation operation, and the control units 44, 45 for 
controlling its operation. Here, a control device can be 
constructed with both the control units 44, 45. When a 
vehicle-door unlocking request signal is received as the 
remote operation signal by the transmitting-receiving device 
46, the control device controls the door lock motor 47 to 
perform the unlocking of the vehicle door, and the ventilation 
operation is performed by using the air conditioner 10. That 
is, in the ventilation operation, the outside air is 
introduced, and is blown into the passenger compartment by an 
approximate maximum air amount of the blower unit 4 . 

From a time where the door lock is released by a remote 
operation of the portable terminal such as the keyless entry 
or the smart key, the ventilation operation is performed. That 
is, immediately before a passenger gets in the passenger 
compartment, the ventilation operation is performed, so that 
the outside air introduction mode is set and the passenger 
compartment is ventilated by the approximate maximum air 
amount. Therefore, the odor in the passenger compartment can 
sweep away at a time immediately before the passenger gets in 
the passenger compartment while a battery consumption amount 
in the parking can be reduced. Thus, uncomfortable feeling is 
not given to the passenger getting in the passenger 
compartment while the battery consumption amount can be 
reduced. 

The air conditioner 10 has the plural air outlets 35-38, 
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and doors 22, 27 , 31 for opening and closing the air outlets 
35 - 38. Furthermore, in the ventilation operation, the air- 
conditioning control unit 44 controls the doors 22, 27, 31 so 
that air is blown from all the air outlets 35, 36, 37 and 38. 
5 In a case where the air conditioner 10 stops in a foot 

air outlet mode, if a ventilation operation for blowing air 
into the passenger compartment is performed while the foot air 
outlet mode is maintained, air with the odor will stay in the 
defroster duct 39, the face duct 40 and the rear air duct 42 

10 extending from the opening portions 21, 25, 34, except for the 

foot opening portion 26. In this case, this stayed air will be 
not ventilated, and is blown into the passenger compartment 
when the air outlet mode is switched. However, according to 
the first embodiment of the present invention, when the 

15 ventilation operation is set, the air outlet mode is switched 

to a ventilation mode position where all the opening portions 
21, 25, 2 6 and 3 4 are opened and air is blown from all the air 
outlets 35, 36, 37 and 38. Accordingly, the odor staying in 
the air conditioning unit 10a and in each of the air ducts 39, 

20 40, 41, 42 can be completely ventilated. 

In addition, when it is determined by the door 
opening/closing detection unit 4 8 that the vehicle door is 
opened, the control device releases the ventilation operation. 
Because the ventilation operation or/and the air cleaning 

25 operation is performed from the time where the door lock is 

released by the remote operation to the time where the vehicle 
door is opened, an air conditioning can be suitably performed 
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after the passenger gets in the passenger compartment while 
the battery consumption amount in the parking can be 
effectively reduced. 

In the first embodiment, as shown in FIG. 4, the control 
device of the control units 44, 45 performs the ventilation 
operation for a predetermined time after the door lock is 
released by the remote operation. Thus, even when the vehicle 
door is not opened immediately after the door lock is released 
by the remote operation, it can restrict the battery 
consumption amount from being largely increased. 

Furthermore, when the vehicle door is locked by the door 
lock motor 4 7 in the ventilation operation, the, ventilation 
operation is released and is stopped. Thus, when the vehicle 
door has a wireless door-lock structure where the door is 
locked again when the vehicle door is not opened for a 
predetermined time (e.g., 30 seconds) after the vehicle door- 
unlocking request signal is output, the ventilation operation 
or the air cleaning operation can be automatically released 
and stopped when the door is locked again. In this case, the 
battery consumption amount in the parking can be effectively 
reduced, and a timer function can be omitted in the air 
conditioner 1 0 . 

(Second Embodiment) 

The second embodiment of the present invention will be 
now described with reference to FIGS. 5 and 6. In the second 
embodiment, an air cleaner 49 shown in FIG, 5 is provided. The 
air cleaner 49 is mounted on a rear tray in the passenger 



compartment or a ceiling portion in the passenger compartment 
of the vehicle shown in FIG. 1A. For example, the air cleaner 
4 9 is attached to an interior decoration portion of the rear 
tray or the ceiling portion. 
5 The air cleaner 49 includes a case 50 for defining an air 

passage. The case 50 has a suction port 51 for drawing inside 
air of the passenger compartment, and a blowing unit for 
drawing and blowing the drawn air. The blowing unit includes a 
well-known fan and a motor. An air cleaning filter 52 for 

10 removing dust compounds from air passing therethrough is 

provided to clean the air. For example, a porous material 
such as activated carbon, silica gel and zeolite can be used 
as the material of the air cleaning filter 52. As the air 
cleaning filter 52, a photocatalyst filter having a 

15 photocatalyst composed of a metal oxide can be used. In this 

case, all the photocatalyst filter can be made of the metal 
oxide, or the metal oxide can adhere to the surface of the 
photocatalyst filter. 

An ultraviolet lamp 53 for activating the photocatalyst 

20 is disposed at a downstream side of the air cleaning filter 52. 

An air outlet 54 through which the cleaned air is blown into 
the passenger compartment is provided at the other end side of 
the case 50. In the second embodiment, operation of the air 
cleaner 4 9 can be automatically controlled by the vehicle 

25 control unit 45. 

Next, operation according to the second embodiment of the 
present invention will be now described. The vehicle control 
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unit 45 is provided to receive a remote operation signal by 
using the transmitting-receiving device 46. When a door 
unlocking request signal is received as the remote operation 
signal to the vehicle control unit 45 , the vehicle control 
5 unit 45 drives the door lock motor 4 7 to unlock the door lock 

of the vehicle, and performs the control operation in FIG. 6. 
Specifically, as shown in FIG. 6, at step Sll, it is 
determined whether or not an unlocking signal is received as 
the remote operation signal. When the unlocking signal is 

10 received, the door lock is released by using the door lock 

motor 47, and an air cleaning operation of the air cleaner 49 
is performed at step S12. When the cleaning operation is set 
at step S12, inside air of the passenger compartment is 
introduced into the air cleaner 49, and the cleaned air is 

15 blown into the passenger compartment by an approximate maximum 

air amount of the blowing unit. 

When the vehicle control unit 45 determines that the 
vehicle door is opened by using the door opening/closing 
detection unit 48, the air cleaning operation is released and 

20 stopped at step S15. When the vehicle door open signal is not 

determined by the vehicle control unit 45, it is determined 
whether or not a predetermined time Tl (e.g., 30 seconds) 
passes after the air-cleaning operation is performed at step 
S14. When the predetermined time Tl passes after performing 

25 the air-cleaning operation, the air cleaning operation is 

released and stopped at step S15. Alternatively, it is 
determined whether or not the vehicle door is locked again by 
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driving the door lock motor 47 at step S14. When the door 
locking is determined at step S14 by the vehicle control unit 
45, the air-cleaning operation is released and is stopped at 
step S15. 

5 According to the second embodiment of the present 

invention, the vehicle ventilation and deodorization system 
includes the transmitting-receiving device 4 6 for receiving a 
remote operation signal from the portable terminal .such as the 
keyless entry or the smart key, the door lock motor 47 for 

10 performing the locking and unlocking of the vehicle door, the 

air cleaner 4 9 for cleaning inside air and for blowing the 
cleaned air into the passenger compartment in the air-cleaning 
operation, and the control unit 4 5 for controlling its 
operation. When a vehicle-door unlocking request signal is 

15 received as the remote operation signal by the transmitting- 

receiving device 46, the door lock motor 4 7 is controlled to 
perform the unlocking of the vehicle door, and the air 
cleaning operation is performed by using the air cleaner 49 . 
That is, in the air cleaning operation, the inside air is 

2 0 introduced into the air cleaner 49 to be cleaned, and the 

cleaned air is blown into the passenger compartment by an 
approximate maximum air amount of blowing unit. 

From a time where the door lock is released by a remote 
operation of the portable terminal such as the keyless entry 

2 5 or the smart key, the air cleaning operation of the air 

cleaner 4 9 is performed. That is, immediately before a 
passenger gets on the passenger compartment, the air cleaning 
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operation is performed, so that the 1 inside air of the 
passenger compartment is cleaned by the approximate maximum 
air blowing amount. Therefore, the odor in the passenger 
compartment can cleaned at a time immediately before the 
5 passenger gets in the passenger compartment while the battery 

consumption amount in the parking can be reduced. Thus, 
uncomfortable feeling is not given to the passenger getting in 
the passenger compartment while the battery consumption amount 
can be reduced. 

10 (Third Embodiment) 

The third embodiment of the present invention will be now 
described with reference to FIGS. 1A, IB and 6. In the above- 
described second embodiment, the air cleaner 49 is disposed 
separately from the air conditioner 10. However, in the third 

15 embodiment, as shown in FIG. 1, an air cleaning filter 52 is 

provided in the air conditioner 10, and the air cleaning 
operation is performed by using the air cleaning filter 52 
provided in the air conditioner 10. Similarly to the second 
embodiment, the air cleaning filter 52 can be made of a porous 

20 material such as activated carbon, silica gel and zeolite to 

remove dust compounds in air passing therethrough. 

Next, operation according to the third embodiment of the 
present invention will be now described. The vehicle control 
unit 45 is provided to receive a remote operation signal 

25 through the transmitting-receiving device 46. When a door 

unlocking request signal is received as the remote operation 
signal to the vehicle control unit 4 5 by the transmitting- 
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receiving device 46, the vehicle control unit 4 5 drives the 
door lock motor 47 to unlock the door lock, and a signal in 
which the door lock of the vehicle is unlocked is output from 
the vehicle control unit 45 to the air-conditioning control 
5 unit 44 . 

Then, the air-conditioning control unit 44 controls the 
air conditioner 10 based on the control process in FIG. 6. 
Specifically, as shown in FIG. 6, at step Sll, the air- 
conditioning control unit 4 4 determines whether or not an 

10 unlocking signal in which the door lock of the vehicle is 

unlocked is input. When the unlocking signal is detected, an 
air cleaning operation is performed at step S12. When the air 
cleaning operation is set at step S12, inside air of the 
passenger compartment is introduced and the introduced inside 

15 air is blown into the passenger compartment after passing 

through the air cleaning filter 52 by an approximate maximum 
blowing amount, in the air conditioner 10. 

The vehicle control unit 4 5 outputs a vehicle door open 
signal to the air-conditioning control unit 44, when the 

20 vehicle control unit 45 determines that the vehicle door is 

opened by using the door opening/closing detection unit 48. 
When the vehicle door open signal that the vehicle is opened 
is input to the air-conditioning control unit 44 from the 
vehicle control unit 45 at step S13, that is, when the vehicle 

25 door is opened, the air cleaning operation is released and 

stopped at step S15. When the vehicle door open signal is not 
input to the air-conditioning control unit 44 from the vehicle 
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control unit 45, the air-conditioning control unit 44 
determines whether or not a predetermined time Tl (e.g., 3 0 
seconds) passes after the air cleaning operation is performed 
at step S14. When the predetermined time Tl passes after 
5 performing the air cleaning operation at step S14, the air 

cleaning operation is released and stopped at step S15. 
Alternatively, it is determined whether or not the vehicle 
door is locked by driving the door lock motor 47 at step S14. 
When the door locking is determined at step S14 by the vehicle 

10 control unit 45 and the door locking signal is input to the 

air-conditioning control unit 44 at step S14, the air cleaning 
operation is released and is stopped at step S15. 

According to the third embodiment of the present 
invention, the vehicle ventilation and deodorization system 

15 includes the transmitting-receiving device 4 6 for receiving a 

remote operation signal from the portable terminal such as the 
keyless entry or the smart key, the door lock motor 47 for 
performing the locking and unlocking of the vehicle door, the 
air conditioner 10 having the air cleaning filter 52, and the 

20 control units 44, 45 for controlling its operation. Here, a 

control device can be constructed with both the control units 
44, 45. When a vehicle-door unlocking request signal is 
received as the remote operation signal by the transmitting- 
receiving device 46, the control device controls the door lock 

25 motor 4 7 to perform the unlocking of the vehicle door, and the 

air cleaning operation is performed by using the air 
conditioner 10 having the air cleaning filter 52. That is, in 
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the air cleaning operation, the inside air is introduced into 
the air conditioner 10 to be cleaned in the air cleaning 
filter 52, and the cleaned air is blown into the passenger 
compartment by an approximate maximum air amount of the blower 
unit 4. 

From a time where the door lock is released by a remote 
operation of the portable terminal such as the keyless entry 
or the smart key, the air cleaning operation is performed. 
That is, immediately before a passenger gets in the passenger 
compartment, the air cleaning operation is performed, so that 
the inside air of the passenger compartment is cleaned. 
Therefore, the odor in the passenger compartment can be 
removed at a time immediately before the passenger gets in the 
passenger compartment while the battery consumption amount in 
the parking can be reduced. Thus, uncomfortable feeling is not 
given to the passenger getting in the passenger compartment 
while the battery consumption amount can be reduced. 

In the third embodiment, when the air cleaning operation 
is set, the doors 22, 27, 31 are operated so that air is blown 
from all the air outlets 35, 36, 37 and 38, similarly to the 
first embodiment. 

Although the present invention has been fully described 
in connection with the preferred embodiments thereof with 
reference to the accompanying drawings, it is to be noted that 
various changes and modifications will become apparent to 
those skilled in the art. 

For example, in the above-described embodiments of the 



present invention, a time immediately before the passenger 
gets in the passenger compartment is detected by detecting a 
releasing of the door lock, and the ventilation operation or 
the air cleaning operation is performed. However, in a case 
where it is determined that a passenger is close to the 
vehicle by using GPS or a portable terminal, the ventilation 
operation or the air cleaning operation can be performed. 
Further, in the first embodiment or the third embodiment, the 
present invention can be applied to the air conditioner 10 
without a rear air-conditioning function. In addition, the 
operation of the air conditioner 10 of the first embodiment 
and the operation of the air cleaner 49 of the second 
embodiment can be combined. That is, both the ventilation 
operation according to the first embodiment and the air 
cleaning operation according to the third embodiment can be 
simultaneously performed. 

In the above-described first embodiment of the present 
invention, in the ventilation operation, exhaust air of the 
passenger compartment is naturally exhausted from a discharge 
port provided in a door trim or a rear tray. However, an 
exhaust blower can be additionally provided in the rear tray, 
for example. In this case, the exhaust air can be also 
forcibly discharged by using the exhaust blower in the 
ventilation operation, thereby further improving ventilating 
capacity in the ventilation operation. 

In the above-described third embodiment of the present 
invention, the air cleaning filter 52 is provided in the air 



conditioner 10. However, a deodorization unit constructed with 
a deodorization filter and a blower can be used. Further, the 
air cleaner 49 can be provided at the other position in the 
vehicle. 

5 In the above-described embodiments of the present 

invention, in the ventilation operation or the air cleaning 
operation, the air bowing amount is set approximately in 
maximum. However, the ventilation operation or the air 
cleaning operation can be performed by an air blowing amount 
10 different from the approximately maximum air-blowing amount. 

Such changes and modifications are to be understood as 
being within the scope of the present invention as defined by 
the appended claims . 
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